Environmental Degradation in Baía de Todos os Santos,
Brazil: A Review of the Evidence
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Background

Results

Many of the communities living in Baía de Todos os Santos (BTS) rely
on fishing for subsistence and for their livelihood.
The growing petrochemical industry in the surrounding area is a
large cause of toxicants released into the environment. Community
members are concerned about the effects that these chemicals have
on the health and wellbeing of the inhabitants, as well as the natural
environment.
In response to our collaboration with the Movement of Artisanal
Fisher People (MPP), this research aims to summarize the
environmental quality of the Bay from a collection of peer reviewed
literature. It also aims to analyze the effects of exposures on humans
and animals living in and around the bay.

Figure 1. Fishermen and women spend hours in the water, with direct contact to
the pollutants, in order to make a living and provide food for their families.

Objectives
• Summarize previous scientific research on the environmental
quality conducted in the BTS through a targeted systemic review.
• Create an extensive literature review based on the evidence
found in the initial search.
• Create a spreadsheet analyzing the health effects of the
chemicals that were found in the scientific research.
• Create a map displaying the locations of the samples collected,
thus, implying the presence of the chemicals found.

Methods
• 25 peer reviewed studies were identified from PubMed and
Google Scholar based on the following criteria:
• Samples taken from soil, air, water, or biota
• Within and surrounding the Bay of All Saints, Brazil
• Reported concentrations of toxicants measured
• Search terms used were:
• All Saints Bay, Bahia, Todos os Santos Bay,
environment, Bahia chemical studies
• The studies were separated into four categories based on the
type of sample collected: sediment, air, water, and biota.
• Summarizations of each studies, including methods and toxicants
discovered, were recorded in the final report for the
communities.
• Carcinogenicity, toxicity, acute and chronic health effects were
recorded for the toxicants reported in the studies as specified by
the International Agency for Research on Cancer and the US
Agency for Toxic Substances and Disease Registry
• The latitude and longitude coordinates for the sample locations
were reported and recorded for each study
• ArcGIS was used to create a map displaying the location of where
studies had been conducted.

Figure 2. ArcGIS configured map displaying the geographical location of all study
samples found in the identified scientific literature.
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Carcinogenicity

Acute Exposures and Health
Impacts

Known carcinogens to Occupational exposures to high levels of
probable carconogens pollutant mixtures containing PAHs have
resulted in symptoms such as eye irritation,
nausea, vomiting, diarrhea and confusion.
Mixtures of PAHs are also known to cause skin
irritation and inflammation. Exposure to large
amounts of naphthalene may damage or
destroy red blood cells. Anthracene,
benzo(a)pyrene and naphthalene are direct
skin irritants.

• There are significant concerns about the pollution
levels from the petrochemical industries and industrial
ports operating in the area.
• A meter-long sediment core1 taken from BTS showed a
significant PAH and total organic carbon increase
during the start of production in the oil fields of
located on the bay (1939-1947). Another spike in total
organic carbons occurred after the construction of the
Mataripe refinery (1949-1950).
• In comparison to USEPA standards, trace elements Cd
and Pb were found to be above the legal limit, which
suggests a possible contamination risk from ingesting
the fish in BTS.2
• Assessments3 found PAHs in the surface water of BTS
including naphthalene, acenaphthylene,
acenaphthene, fluorene, phenanthrene and
anthracene. Naphthalene, benzene, acenaphthylene,
acenaphthene are considered human carcinogens.
• The studies4 that analyzed the biota living in the Bay
indicated excess stress in organisms due to petroleum
pollution.
• There are significant health effects related to the
exposure of the chemical contaminants found in the
soil, biota, water, and air of the Bay. An air assessment
study5 found low, but constant concentrations of
reduced Sulphur compounds on the coastline. Chronic
exposure to CS2 have severe respiratory and nervous
system defects.

Chronic Exposure and Health Other Health Effects
Impacts
Health effects from long-term or chronic
Prenatal exposure to PAHs
exposure to PAHs may include decreased
has been associated with
immune function, cataracts, kidney and liver reduction in birth weight, an
damage and impair lung function Repeated increased likelihood of low
contact with skin may cause redness and
birth weight
skin inflammation. Chronic exposure to large
amounts of naphthalene may also cause
nausea, vomiting, diarrhea, blood in the
urine, and a yellow color to the skin.

Known carcinogens to Heavy metals have a damaging effect on the Long term exposure to Cadmium may result High exposure to lead may
probable carcinogens kidneys (Ba, Cd, Cr, and Pb). Acute exposure of in kidney disease. Lead, as a neurotoxin, can effect sperm production in
Lead in pregnant women may cause
damage nervous system functions.
males.
miscarriages. Neurological damage has been
seen in exposure to Mn, Cu, Pb, and Al.
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Not classified as
carcinogens

Exposure to H2S and CS2 can cause immediate
and significant injury to the central nervous
system. At high concentrations of hydrogen
sulfide, a few breaths can lead to immediate
loss of consciousness, coma, respiratory
paralysis, seizures, and death. These gasses
are strong irritants to the skin and may
damage cornea.

Repeated or prolonged exposure to H2S and Children may be more
ASTDR
CS2 have been reported to cause low blood vulnerable to corrosive
pressure, headache, nausea, loss of appetite, agents than adults because
weight loss, ataxia, eye-membrane
of the relatively smaller
inflammation, and chronic cough.
diameter of their airways.

Figure 3. Petrochemical plants line the Bay of All Saints and continue to
expel toxic pollutants into the water and air.

Conclusion
The analysis found in the samples taken from the ecosystem of
Baía de Todos os Santos showed considerable environmental
degradation. Organisms living among the Bay have been found
to show signals of excess stress, therefore, suggesting toxic
water conditions. Although no research studies have
specifically analyzed the effects of toxic contaminants on
human health, the chemicals found in the environment
suggest that there may be direct health outcomes on the
residents in the Bay. We do know that once petrochemical
factories began refinery processes in this location,
concentrations of carcinogenic PAHs increased in the sediment
and are continuing to rise.
It is necessary to understand the relationship between the
chemicals present in the environment and how it affects the
health of people living in those areas. Today, the people living
in the Bay have no access to this information, although they
are the ones who are most effected. Future steps involve
developing a website to allow easy access to this data. Also,
there will be further research on the legal Brazilian limits of
toxic pollutants will be in comparison to United States and
global limits to understand how policy effects health
outcomes.
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